Effects of microinjection of N-methyl-D-aspartic acid into the nucleus tractus solitarii on cerebral blood flow in anesthetized rats.
N-Methyl-D-aspartic acid (NMDA) (10 pmol in 100 nl of 0.9% sodium chloride solution) was microinjected into the nucleus tractus solitarii (NTS) of urethane-anesthetized, paralyzed and artificially ventilated rats, and cerebral blood flow (CBF) was determined using a combination of labeled microspheres. Moderate hypertension within the upper limit of cerebral autoregulation was induced by blood transfusion in order to measure CBF at normotension. Arterial blood pressure (ABP) was decreased by unilateral microinjection into the NTS in these rats but remained within normotensive range. The CBF in the cerebral cortex ipsilateral to the stimulated NTS significantly (P < 0.01) decreased from 38 +/- 4 (mean +/- S.E.M) to 27 +/- 4 ml.min-1.(100 g)-1(n = 9). The cerebrovascular resistance (CVR) in the cerebral cortex ipsilateral to the stimulated NTS significantly (P < 0.01) increased from 2.6 +/- 0.3 to 4.1 +/- 0.7 mmHg per [ml.min-1.(100 g)-1]. Blockade of NMDA receptors in the NTS with D,L-2-amino-5-phosphonovalerate (AP5, 500 pmol) abolished the CBF decrease and CVR increase responses elicited by microinjection of NMDA into the NTS (n = 9). Blockade of non-NMDA receptors in the NTS with 6,7-dinitro-quinoxaline-2,3-dione (DNQX, 100 pmol) had little effect on the CBF decrease and CVR increase responses elicited by microinjection of NMDA into the NTS (n = 10). Microinjection of the vehicle solution into the NTS had no effects on cerebral circulation (n = 7). Cerebral autoregulation was well maintained at moderate hypertension induced by blood transfusion and at normotension returned from moderate hypertension following controlled hemorrhage (n = 8). These results suggest that the NMDA receptors in the NTS may be involved in the control of cerebral circulation.